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_ Sesotaoy, ¥, p gece salina of the’ a gtittenn dine 
“temperature boundary layer in a diffusor. - Izv. 
let? : ‘Nauk SSSR. Otd, Tehn. auk 1956, Ro. 8, 3-9, ( al 
& ., sian) 
S The author i vestigates temperature. distribution i ina ie gct Seta ce 
_béiindary layer ‘along one wall of a diffusor, Heconsiders! 9h 
two-dimensional convergent laminar flow’ of a viscous’. °. | ye os 
‘non-compressible liquid“between two inclined walls. ‘In’: i E a 
Prikl. Mat! Meb. 16 (1952), 613-616 [MR 14, 697], "the." : 
; author found a particular integral of the non-homogeneous «, 
i differential equation controlling the phenomenon; in this.- LAW 
work he finds the complementary function, that is: tie 
solution of the hémogeneous part of the above equation, 
together. with the previously found particular integral , 
gives.the general solution. By suitable’ substitutions and . 
changes of -variables the author reduces the thermal : 
equation into an ordinary hypergeometric. differential 
equation obtaining a solution which contains, of course, 
hypergeometric functions. The solution enables the author: 
‘ to find an approximate expression for the heat transfer 
coefficient (the Nusselt Bamber). . T. Leser. 
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SOV /124-57-8- 9038 
Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 8 P 66 (USSR) 


AUTHOR: Shestopalov, V- P. 


TITLE: The Laminar Flow Past a Plate in the Nonlinear Theory of the 
Boundary Layer of a Viscous, Compressible Fluid With an 
Arbitrary Temperature Distribution Along the Surface (Laminarnoye 
obtekaniye plastinki v nelineynoy teoril pogranichnogo sloya vyazkoy 
szhimayemoy zhidkosti pri proizvol' nom raspredelenii temperatury 
vdol' poverkhnosti) 


PERIODICAL: Uch. 2aP- Khar'kovsk. gOS. ped. in-ta, 1956, Vol 18, PP 121-133 


ABSTRACT: The author assumes a nonlinear temperature dependence of the 
viscosity coefficient, in consequence whereof he inserts into the equa™ 
tion of motion an additional term with a new viscosity coefficient which 
is proportional to T2 (where T is the temperature). Thereupon the 
solution of the system of boundary-layer equations is performed by 
means of the method of Chapman and Rubesin (Mekhanika. Sb. perev: i 
obz. in. period. lit., 1950, Nr under the same premises. The 
article points out that for high flow Mach numbers the thermal boundary 
Card 1/2 layer is considerably thicker than those computed by Chapman and 
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SUBJECT yssR / pHYsics carp 1 / 2 pa - 1831 
AUTHOR SESTOPALOV, V-P- 
PITLE The Propagation of Rlectromagnetic waves along 4 wave Conductor 
with 4 Spiral which is partly Filled with @ Dielectricum: 
PERIODICAL Yurn.techn-fis, 26, fasc.l2, 49-2754 (1956 
Issued: 1 forgot 
filled with @ gielectricum one 
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ith round cross section 
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a by 2 dielectricum layer of 4 
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e in which the 
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and @ winding angle ¥- This spiral is 
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a radius ry the inner wa 
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To denote 


The present work investigates the cas 
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gurn.techn.fis; 26, fasc- 

of the gmall amplitudes are satisfied, n for the notio 
ation for gaturati Two equations are 


electrons and the equ 

obtained with the help of which the quantities - a constant and 
y - the propagation constant) can be found. From the same equations all 
Psaicals of the system are obtained; which are known to be difficult to find 


in the general form. It is therefore necessary to be content with an approxi- 


native investigation of these equatio ple case- analysis is 


carried out for weak electron pundles of electrons that 
ig a near approach to that of no-fluctuating waves Besides; the case of 


sufficiently high frequencies for which the arguments of the BESSEL funotion 
in the equation which was set 1 suffice, is investigated. In contrast 


to the wave conductor with spiral in OSAKOV, gurn, techn.fis 19, 
678 (1949)s the dielectricum layer in this case exercises 4n important influence 


on the propagation character of the electromagnetic waves. 
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The Application of Integral Correlations te the Solution of the Problem of 
Flow Around a Plate 


The tension from the friction at the plate 1s determined in tne roniinear 
of the boundary layer as follows: 


Pyy | y=0 
In the present case is: 


Pxy y=0 
Having integrated Eq, over K We obtain: - 


yx f : 
w= 2 x) 4 in § (x) + C. 

Vv “pe x) 

Tne constant C is determined from the Ree rrins oe data, The numerical 


of the tension of friction at the two- dimensional plate is exemplified, A. compar ison 
e nor 


ulation 


with the experimental resuits snows that the correlation obtained from th nlinear 


theory satisfactorily agrees with the experience, There are 6 references, 
Ye .N. Eondare- 


Translator’ te: is is th of ylation of the original Russian 4 
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conditions e:pressed by Has.(14-18), If 
tions are substituted inte the excressi 
magnetic fields, a syutem of Linsar 
obtained frou which it follows that 
of the equations can be expressed as 
©1595. ALL tue intesration constans: 
pressea in terns of Ay , where A, 
amplitude of the anplied field, By 
ssary constants into Bq.(17) the disve 
system is in the form of Eq.(20) where 
@a.(21). Eq.(20) can be used $9 find th 
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Pre ,ugation of blectro es nOC c iiaves in He tarcing Syste. Js ing 
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a Spiral and @ Lielectric Rasprostrarenty re elextrowignitsy: Bae 
tS L J Q s 
jedlya, ushehika sistesakh, isgvol'z ayasnehinh sziral' i 


Zharnal Tehnicnesoy wiziki, 1998) Vols 26). 22 Tai ers {U8- 


(USSR) 


e propagation of vlectromsgnetic wives 1S investigated jn @ spi- 
ral Located in 4 dielectric meciui at the presence of ar, electron 
cee The properties of retarcing systems in whicn construction 
cnanses in the spiral 2s well as in the @ielectric ure poss~ ~ible, 
= investigated. It js demonstrated: 1) The auplification of the 
systen of constant wave length: decreases soaewhat with the in- 
crease of the dielectricity constant of the medium in which the 


spiral is loeczted, i-€- in the case of a certain increase of the 
velocity interval of the electron puncle for which an aur lification 
isstill possible. tthe efficiency of the systen changes unimportant - 


Dear) the awplification coefricient of tne 8% ,stea electron pundle 
i ga LeGLerectrice: = Cah ve higher than the acplification coeffi- 
+ of electron bundle - spiral ip the wave leng ta of tne inten- 
cd oscillutions is peceisily cnosen 1.&- 
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Propagstion of in Hetarding sjstess, using 4 721-26/30 
a Spiral snc 4 
c 2m 
—_ care rp. = const. T, - radius of the suiral, V.. - 
v : » 1 1 * onase 
puase 1s) 
ph st yelocitysjAg ~ wave length, ¢ - light velocity. 
5) Yhe introduction of additional elencnts into the Pe -tardins sy- 
. teas (axial metal bar, eaterior metal housing ete .) oases possible 


chang e dispersion dependence of the system. 4) The use coi magnetic- 

sans (al -netik) in retarding systeas along with cielectrics Jeaas 

to an important 1 new distribution of the ebectromaynetic eneray flow 
provagating in wie system. 

ASSOCIATION: Knarliov State jniversity iment Aes gorkiy (Khar 'sovsihy gosu- 

aarstventyy universitet lu. A.li. Gor 'xo0go) 


SUBMITTED: Movewder 20, 4956 


AVAILABL&: Library of Congress 
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ina Dielectric ‘sradiun 


employ such 3 netnod of moderation in the electron apparatus. 
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cated in the free Spe 


Lng without Llinits 


n second spirel mak 


the electromaynet ie fiel 

also leads to the new aistribution of the 

Investizstior ating systems wi 
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other points of view. 

of the usual type of upporte 

by 2 glass tube or by means of a special type of dielectric 
rod. Tnerefor termi j >, the resistance must be 
carried out x dielectric content of the tube into 
account (Reference 6 ). The analysis carried out shows 
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Tre Investigation of a Moderating System With 2 Spirals 57-28-6-26/34 

in a Dielectric Medium 
that the use of 2 spirals in the dielectric medium in the 
case of a suitable selection of the winding angles and the 
dielectric permeability values offers the following possibi- 
Lities: 1) The dispersion of the system can be modified within 
wide linits. 2) A new distribution of the eneréy current in 
the system, which is more profitable for practical purposes; 
can be carried out. 3) The resistance in the system can be Sf 
reduced. Therefore, the increase of the dielectric permeability 2 
values E, of the medium, in which the 2. spiral is located, 


seems to be one of the possible means of improving the 
efficiency of the traveling wave tube. As is shown by calcu- 
lations (fisure 5) the dielectric may in this case directly 
adjoin the 1- and 2. spiral. There are 8 figures and 8 refer- 
ences, 5 of which are Soviet. 


ASSOCIATION: Knar'kovskiy gosudarstvennyy universitet (Khar'kov State 
University) 
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The Invasti-ution of a Koderating System With 2 Spirals 57-28-6-26/34 
in a Dielectric Medium 


SULLITPED: April 17, 1957 
1. Waves—Velocity 2. Dielectrics--Performance 3. Magneti« 


fields-~Performance 4. Traveling wave tubes—-Performance 
5. Iathemn: tics 


Card 4/4 


SESE EEE EO SINE RESIS G2 SORE EN 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2" 


. “BEPROVED FOR RELEASE: 07/13/2001 


Ne 


The Boundary Diffusion Layer in Difrusers 


for convergent flow 


3 similarity with the derivations of the 
heat transfer calculations ts noted, 


16-32-3-13/43 
5f the liquid (Q <0), and 


end 


a comparison with autocatalytic reactions is made. After 
a complete mathematical derivation ,the final formula,is elven as & 
first approximation for the concentration distribution of 


the convective diffusion, 


whereas the calculation 


formula for the thickness of the boundary diffusion layer 


is given by using 
aiffusion current 
From the obtained 
decrenses with an 
diffuser,: whereas 
layer increases. 


the approximation equation for 
according to the Nernst theory 
results it follows that the diPfnsion current 
increase in the 
the thickness of the boundary aiffusion 
The latter is inversely proportional to 


the 
(ref 35). 


afstance:td the outlet of the 


the square root of the potential motion of the liquid in 


the diffuser, as 


shown by the formula. 


Some earlier 


observations are confirmed by the present observations. 


There are 5 references, 
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Propagation of Electromagnetic Waves in Decelerating Systems Wnich Contain a Spiral 
and a Dielectric 


shown that the amplification actor of such a system can be larger than the ampli- 
fieatton factor of the spiral - electron beam system, if the wavelength of ampli- 
{ied oscillations {ts chosen in a special way and satisfies the following relation: 7, 


a = const, 


v A 
ph “o 

where c and Pe are light velocity and wavelength in free space, V,) is the phase 
velocity of the decelerated wave, and a is spiral radius. Possible changes in the 
design of the spiral - dielectric system are considered, It was established that 
the introduction of additional elements into the decelerating system (axial metal 
rod, external metal easing, etc) permits changes in the nature of dispersion charac- 
teristics of the system, ‘The authors performed also an analysis of the system con- 
sisting of a spiral and a magneto-dielectric, The use in decelerating systems of 
magnetics, side-by-side with dielectrics, leads to a considerable re-distribution 
of the flux of electromagnetic energy which propagates in the system, There are 9 
references, V.P. Shestopalov 


Translator's note: This is the full translation of the original Russian abstract. 
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67477 
Sov/24-59-4- 21735 
Influence of the Magneto-dielectric Medium on the Propagation of 
Electromagnetic Waves in a Helical Waveguide Situated in @ 
Magneto-dielectric 
the Longitudinal coordinate 7 is in the form of 
exp[i(wt - gz)\ , where » is the angular frequency and 
p is the Longitudinal propagation constant» The expre- 
ssions for the normalised field components are? 


E 1 - bo, (x) E 1=00, (x) 
e eons = prt, (x) gipea See 4 é€ = Se owprt , (x) 1 
Bo Be Ai 65, (x) e HY 148d, (x) 
H 1 = 96, (x) H 1 ~ 66, (x) 
h = == pre, (x) ee EE = Hever (0) 
ae 1 + O6,(*) ae oe 1 + 66, (x) 
(1.1) 


where 6 and @ are unknown integration constants which 
can be defined from the boundary conditions» Other 
parameters of Eqs (1.1) are defined by Eqs (1.2), Tae 
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SOV/ 24-59-4=2 3 
Influence of the Magneto-dielectric Medium on 21> Bropagation of 


Electromagnetic Waves in a Helical Waveguide Situated in a 
Magneto-dielectric 
where A and B are defined by Eqs (1.5)- The symbol 
jin the above equations denotes the winding angle of 
the helixe In the symbols Snml and Bok , the first 


subcript denotes the order of the functions in Eas (1.2), 
the second subscript refers to the medium, while the third 
subscript denotes the radius of the helix or the radius 

of the magneto-dielectric- The constants by and ®, . 


which define the relative field components in the space 
between the helix and the magneto-dielectrics and b5 


and Q5 , which refer to the inside of the magneto- 


dielectric tube, are expressed by Eqs (1-6)- Eq (1.4) 
determines the relationship between the transverse 
propagation constants for vacuum Y, and for magneto- 


dielectric Y, * These quantities are related by Eas ae 
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results obtained on the basis of Eq (1.9) are shown in 
Figures Sa7u.  FRgure i) illustrates the dependence of 
(c/v; ytgW on the ratio of the radius of the magneto- 


dielectric to the radius of the helix- The values of 
c/vA as a function of Bry are plotted in Figures 4 


and 5 for various values of & and pe Similar curves 
are shown in Figure 6. Figure 7 jliustrates the solution 
of Eq (1.9) for special cases. Further calculated 

results are given in Figure 8, which shows the ratio of 
the power propagating inside the helix to the power 
outside it as 4 function Br, ° When the helix is closely 


adjacent to the magneto-dielectric: the boundary conditions 
of the system can be expressed by Eqs (3.1) (Refs 16, 17)- 
The notation adopted in these equations is defined by 

Eq 3.2), where 1 is the width of the tape of the helix 
and dad is its spacing. For this system, the aa 
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PERIODICAL: Radiotaknnika 1 Elaktronika, Vol 4, Nr 3, ; 
pp 547-549 (USSR) 


ABSTRACT: It is known (Ref 1) that a heli 


x having a radius a and 


a windines angle has the scattering equation in me 
forms 2 re Io(ky a) Ko (kia) 3 (1) 
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d - the spacing of the spiral; 


en down also as follows: 
denotes the wave length 


9(6).9(9) 

AUTHORS: Shestopalov; V. Pes Kondrat'yevs 3- Vv. 

TITLE: Space * Resonance in 4 spiral-shaped Wave Guide 
Placed in a Magnetodielectric Medium (Prostranstvennyy rezo- 
nang v spiral'nom volnovode, pomeshchennom v magnitodielektri- 
cheskuyu sredu) 

PERIODICAL: Doklady Akademii nauk SSSR, 
(USSR) 

ABSTRACT : The conditions of zero-th and spatial n-th resonance for a 
spiral wave guide in free space are h, X an/d, hy * (2n/d)n 
(n = 1,2,ee0)+ Here hy = a/v denotes the wave number; 
@ - the cyclic frequency; 
vy - the phase velocity of the wave in the spiral. The expres~ 
sions mentioned may pe writt 
d« Agi a” nA, (n = 152)» where A 
in the spiral wave guide. At high frequencies the above 
equations may be expressed immediately by the main parameter 

card 1/4 of the spiral, viz. by the winding angle 6: d «>, sin 8; 
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Space Resonance in a Spiral-shaped Wave Guide sov/20=125-4-28/74 
Placed in a Magnetodielectric edium 


a~ nh, sin 6. Here 5 denotes the wave length in free space. 


For the purpose of determining the conditions of spatial 
resonance of spiral wave guides located in a magnetodielectric 
medium, it is necessary to find the dispersion equation for 
the waves in such a delaying system. It is necessary, in this 
connection, to distinguish between two possible cases for the 
arrangement of the magnetodielectric medium with respect to 
the spiral: 1) There is no interspace between the spiral and 
the magnetodielectric which is coaxial to it. 2) There is 
direct contact between the spiral and the magnetodielectric. 
First, the rather voluminous dispersion relation for the first 
case is derived; some of the curves plotted according to this 
dispersion relation are shown by a diagram. In the second 
case (direct contact between spiral and magnetodielectric) the 
boundary conditions on the spiral are differently shaped than 
in the first case. Conditions are also written down for the 
components of the electric field along the spiral. Next, the 
complete system of the boundary conditions of the problem is 
written down in the cylindrical system of coordinates, and 
Card 2/4 herefrom the dispersion equationfor the waves in this system 
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is derived and also specialized for high frequencies. By 
means of this dispersion relation, it is possible to express 
the phase velocity v' of the delayed Licit form 

py quantities which characteri j 

medium and of the spiral. In this ca 

frequency, and this facilitates explicit f 

condition of spatial resonance for a wave guide located in 4 
magnetodielectric medium. This condition has the form 

a « N,o8t8 Qe, a~ nA_asin @. The second diagram shows the dis- 


persion curves calculated for various values of ib for the 
second of the afaementioned two cases. In the first cases the 
waves are delayed mainly by the spiral, and in the second, 
however, delay is caused both py the spiral and by the 
dielectric. The magnetodielectric increases not only the 
delay, but it also narrows the forbidden zones within which 
only fast waves are propagated. Phere are 2 figures and 

7 references, 6 of which are Soviet. 
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AUTHOR; Shestopaley, V+P. 
TITLE: “Dispersion properties and Space Resonance in 4 Hetical 
Waveguide Located in a Magnetodielectric Medium 
PERLODICAL *Radiotekhnika 1 elektronika. 1960: Vol 5: Nr 4 
pp 005-620 {USSR) 
ABSTRACT: The problem considered 15 that of a neircal waveguide 
lectric tubes-~ Sperial 


with internal or 
consideration 
nelical wave guid? 
dielectric, The 
of an idealized 
a cylandricai waveguide. 

and the waveguide 15 a ma 
magnetodizelectric is then 
and the two cases ar 
belix and the medium, 
are then considered: 
layer and periocdist 
a round waveguide, 
the helical strip on t 
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solution 
(infinitely 
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AUTHORS: sutgakov, BoM. po cated V.2., vhishkin, L.A. 
and Yakimerko, J."- : 
TiTtic: symmetrical Surracr hayes ina Helical waveguide 


Imuersed in a Ferrite Mrdium 


perTPOVacAaAbls nadiotckhaika i oelektranika, Logo, Vol.3, Noll, 
pp. 1616-1527 


TT: subhhb and “alker (tef a) have considered the dispersion 
properties of a helical wave wucde with exteraal ferrite medium in 
the presence ot a constant transverse magnetic bias. The 
dispersion equation of such a avetem cantain mecified Bessel 
functions as well as taguerre or whittaker functions which 4 
complicates the analysis cf the characteristic equations. ie the y 
rurene tic pias field is paralle} to the axis of the system, the 
longitudinal field component - in the ferrite and free space are 


expressed by the modiried Bessel functions. The dispersion 
equation can be analysed more rully therefore than in the cas? of 
transverse bias. The article dvrives the dispersion equation of a 
helical waveguide placed in a cylindrical cavity in an intinite 
ferrite medium, In cylindrical coordinates, the waveguide passcs 
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AUTHORS t Ghestopaluy, V-. P., Spoltelk, Tis Le 
TITTLE: tspersion Properties of + Coaxial Helical Line 
Immersed in 4 Magnetodlelestric 


PERTODICAL: “napnal teknnicneskoy Pauiki, 1960, Vol 30, Nr 1, 
pp 3-14 (USSR) 


ABSTRACT: Tt is of interest to 4nvestigate the dispersion 
properties of a voaxial helical line immersed in a 
dielectric, using 4s the basic approximation the 

Floquet theorem ror periodical structures. One 
a5 pound to assiume that current in the nelix satisries 
she general requirements or the theorem, except that 
the compulsion factor is arbitrary. The autnors 
obtain solution for nopnal waves using the requirement 
nat they should not allow either the active or 
. peaetive power to escape beyond tne surrace ol 
BE oP strip. They show that in specified Limit- 
Card Leics tig uases the newly developed and then simplified 
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eT z ~© = const, the current density is in the 


form of a traveling wave. Tne authors next write 
the components of K in the cylindrical coordinate 
system in the form: 


K, =/(F — z) ews, Ki = (3 = z) ent (2) 


Note that owing to their single-valuedness with 
respect to® , f, and g, functions must be periodic 
in@® with a period of 27, which ensures that 
Fqs.(2) agree wlth the Folquet theorem. Equations 

2) are most general, and f and g parts describe 

the current density distribution in the cross 
section of the strip. After Fourier-analyzing Eqg8. (2), 
the authors compute the fields for the general 
case, and for the case when the waveguide is missing. 
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of the strip. After appropriate 
relations may be 


speaking, 
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transformations the dispersion 
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Fourier component, For Hy = My =M, €, -€, =€, 


(14) goes over into the dispersion relation obtained 
by Stark (see ref). For the m-th Fourier component of 
the parallel deisity distribution on the helix, the 


authors use Giackt's cxpression: 


Kw = geez Jol (mw 3 cos?y) 5]. (16) 


in d cost 


obtained assuminzt: that the parallel component of the 
current along the strip tends to infinity as the 
inverse square root of the distance from the edge 
of the strip; that the current density is symmetrical 
over its cross section; and that the distribution 
curve3 of constant phases are lines perpendicular to 
the strip edges. In the equation, I 1s amplitude of 
the lincar current; J. 18 Bessel's function of the 
Card 6/16 first kind, zero orde®. To simplify Eq. (14), the 
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authors first note that the phase velocity of the 
m~th component in the ka, hoa coordinates ig Given 
bis 

ce ka 

© cher Agata ety 4 7 (17) 


The m-th phase velocity in units of the speed of 
dignt c for a 8iven point of the characterizttes of 
Propagation in the ka, hia coordinates is then 
determined by the slope Cor the line pass ines 
through the point m cot Won the hoa axis and the 


point on the characteristics, oy Bsa 


Ay 
‘ 
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Tne boundary of tiie Yorbidden restons 1g obtained 


r 


from condition BB: mM 4) yion leads to; 
Cc 
ka=ha-+- im ctg Y. (18) 


All equations obtained will give fields with a phase 


velocity smaller than the 


case of m-th field Yoh és >c, its radial dependence 


is of an oscillatory nature, the solutions are of a 
Special kind and will be discussed Separately. [In 


the allowed region fields 
integers) have the largest 
phase velocities of other 
to the velocity of light, 
the vicinity of the nelica 
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rake re apa Re for hisher Preguenetes are siven tr: 
v ae ae : = a 
Yel a"! sing, (28) 
c : 2 a 
Ve for the cero, first, and second order. Figure 3 
shows typical dispersion curves for W- 10°; e/a 
; 13 
2 25. D/O esis a = 1 and ee Sy 24? BL (curves 


1, +, 6). Curves 2, 5, 8 are for b/d = 0.5, all 


the other relations being the same, and curves Sif 


for b/d = 0.9; £2 = 1, 2. 
Ey 
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Tne authors state that a variation of b/d between 
O.1 and 0.5 increases somewhat the retardation of 


the system while the influence of £, and as 

ae Hy 
on the retardation rapidly weakens with the increase 
in the distance of the magnetodilelectric form from 
the helix, In the case of fast wave with phase 
velocity higher than c, ka>h a; Y 6 = je3 


expression: 


qr:a mhpaa 
en 
| ka etg ¢ kagmnn | 


transforms into: 


[tet onl yt 
(ka etg 4)? cai 
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Tne authors discuss the case of the zero and the 
Cflrest space resonance, 
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A. A. Bulgakov assisted in calcul 
ating the di 
curves. Tnere are 8 figures; and 10 sarah aa 
9 Soviet, 1 U.S. The U.S. reference is: L. Stark 
. Appl. Phys., 25, 9, 1155, 195i, ; 


ASSOCIATION: (eae ere University imeni A. M Gor'kiy 
ar'koy : 
pees te ly Gosudarstvennyy universitet imeni A. M. 
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Consideration of the Periodic Properties of a s/057/60/030/04/09/009 
Spiral in Measuring the Dielectric Constant in BOO4/BG02 

Substances by Means of the Spiral Waveguide 

Method 


The substances investigated were: viniplast, porcelain, and ebonite. 

Data are given in Table 1, The results of measurements with and without 
taking periodicity into account, are shown in Table 2. With narrow- 

band windings, the action of 2b and d upon the dispersion properties is 
slightly stronger. There are 1 figure, 2 tables, and 4 Soviet references. 


ASSOCIATION: Khar'kovskiy gosuniversitet im. A. M. Gor'kogo 
(Khar'kov State University imeni A. M. Gor'kiy) 


SUBMITTED: July 2, 1959 
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SHESTUPALOV, V.P., SLYUSARSKIY, V.A., ANDRENKO, S.D., CHERNYAKOV, E. I. 


Electromagnetic waves in a spiral wave guide with an anisotropic 
.dielectric. Zhur. tekhn. fiz. 30 no.6:644-652 Je '60. 


(MIRA 13:8) 


1. Khar'kovskiy gosudarstvennyy universitet im. A.M. Gor' kogoe 
(Electromagnetic waves) 
(Wave guides) 
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SHESTUPALOV, Y+P., SLYUSARSKIY, V-A., YATSUK, K.P. 


Investigating delay systems of the type spiral~anisotropic 
dielectric and spiral-finned structure. Part 2. Zhur. tekh. 
fiz. 30 no.7:835-839 J1 '60. (MIRA 13:8) 


1. Khar'kovskiy gosudarstvennyy universitet im. A.M. Gor'kogo. 
(Radio circuits) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2" 


CIA-RDP86-00513R001549130006-2 


OEE gOS Bie TE AW ALE Oe ENG pete EOE ele Ee eee 


a aan 


"APPROVED FOR RELEASE: 07/13/2001 


a 


3ULG.ECY, 3.M., SHESTOPALOV, V.P., SHISHKIN, L.A., YAKIMENKO, I.P. 


Slow waves in a spiral wave puide with plasma. Zhur. texh. fiz. 

30 no.73840-850 Jl 150. (HIZA 13:8) 

1. Khar'kovskiy posudarstvennyy universitet im. A.M. Gor'kogo. 
(Wave prides) (Plasma (Ionized pases)) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2" 


“APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2 


SES ESE IS PR Sek ESAS ES 
ANS TA KEL eA 


BEL Bie Be SE EI SI OS AT Be Ee PRIA ead tae Lea Lie TaN 


s/020/60/133/04/16/031 


BO19/BO060 
AUTHORS; Kalmykova, S. S., Shes topalov, Vo P. we 
2 ect aranar rT RITES 
TITLE: The Theory of the Modified Spiral With a Counter Winding B 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 4, 
pp. 813-816 


TEXT; Fig. 1 shows the system defined by the authors as a modified 
spiral with counter winding. The same figure also depicts five cases 

of different current distributions in the modified spiral. For the case 
(Pig. 1) in which the longitudinal component of the electric field con the 
axis differs from zero. the Fourier coefficients of the currents are 
given by the equation system (1). The dispersion equation of the system 
for this case is written down with formula (2). By a comparison of the 
dispersion curve, shown in Pig. 2, with that of a double spiral with a 
eounter winding, it is shown that there are no differences between them 
in the region of longer waves, The physical causes of these properties 
ef the spirals are discussed. Subsequently, the authors compare with the 
help of a diagram (Fig. 3) between the energy densities of the first 
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The Theory of the Modified Spiral With 


a Counter Winding BO19/B060 
three components of an ordinary spiral, a double spiral with a counter Sé 
winding. and that of the system considered here, The advantages offered iz 


by the system investigated here, which basically consist of a considerably 
lower stored energy of the system, are discussed. A comparison of the 
impedances of the three systems considered here, is made in Fig. 4. The 
impedance of the system under investigation is found to be larger compared 
te the other two. Finally, the authors discuss the dispersion equations 
for the other four sases of current distribution (Fig, 1) and then state 
that a comparison of the results obtained here with those from other 
papers (Refs. 7, &, 9) yialds a good agreement between theory and 
experiments, There are 4 figures and 9 references: 6 Soviet and 3 US. 


ASSOCIATION; Khar‘kovskiy gosudarstvennyy universitet im. A.M. Gor’kogo 
(Khar ‘kov State University imeni A. M. Gor‘kiy) 


PRESENTED: March 4, 1960, by M. A. Leontovich, Academician 
SUBMITTED: March 3, 1960 
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535 


ZICHENKO, Nikolay Semenovich; KALININ., V,1., prof., retsenzent [deceased]; 
TARANENKO, V.P., dotsent, retsenzent; SHESTOPALOV, V.P., dotsent, 
retsenzent; CHERNYAYEV,L.K., kand, tekhn, nauk, otyv, red; TRET'YA- 
KOVA, A.No, red.; ALEKSANDROVA , G.P., tekhn.red. 


{Lecture course on electron optics] Kurs lektsii po elektronnoi 

optike, Izd.2., ispr. i dop, Moskva, Jzd-vo Khar'kovskogo gos. 

univ. im. A.M.Gor’kogo, 1961. 361 p. (MIRA 14:9 
(Electron optics) 
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AUTHORS: ‘Shestopalov, V.P., Kondrat 'yeVanhaver Slyusarskiy, V.A. 
TITLE: An electron beam in a coaxial eat line with an 
anisotropic ma gneto-dielectric m 
% 


PERIODICAL: Izvestiya vysshikh uchebnykh a ie RadioteklHnika, 
1961, Vol.4, No.2, pp.155-164 ; 


TEXT: The propagation of electromagnetic waves in a coaxial, 
spiral line with an electron beam is investigated; the space 
between the spiral and the outer sheath being filled with an 
anisotropic magneto-dielectric medium, The article is divided 
into seven sections: 

1, The spiral line consists of three (i = 1,2,3) regions: 

iz 1(0grga) inside which a continuous, cylindrical, 
mono-energetic. electron beam is propagated along the z axis of 
the system; i= 2(agrgb) the region between the beam and the 
spiral; i = 3(0gr€ro) the region between the spiral and the 
sheath, which is filled with the anisotropic magneto-dielectric 
medium; {r = a, b, ro are the radii of the beam, of the spiral 
and of the sheath respectively; jz is the beam current density). 
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By using the field equations and the equation of motion of the 
charge and assuming small signals, the first relationship between 
the propagation constant hy and the separation constant of the 
variables % yn is obtained (from previous works quoted in the 
references) 


2 2 Ko 2 2 
(hs = K(h, - ko)” = =| qs(ho - ky) (1) 
; 2 2 

where x Wf holeo- 3 k = w/e; KI = k€ottos €o and Yo are 
the dielectric permittivity and magnetic permeability of the 
medium; Ko = w/Vo, the wave number, corresponding to the mean 
velocity of the electrons Vo; Ss = (AT) (59/200), where Ug is 
the constant potential difference given by vo = (2e/m) (Ug); 


e is the charge and m the mass of an electron. The total 
current z2feez joliz = Jy =). The index n = 1,2,3,4 
indicates the number of the solution of the differential equation 
for h, and Kin » The propagation constant hy, determines the 
nature of the electromagnetic wave propagated in the line. 

2. Expressions for the longitudinal components of the electric 
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{4 «1,2 are obtained. 


nents of the fields are derived from the 
longitudinal components. The Longitudinal components of the 
% are obtained by using 


electric and magnetic fields in region 
) and Wik = (prety tz): 


the diagonal tensors i 
The remaining nts of the electro-magnetic fields in 


this region ar 
3, TO determine the propagation constants * the 
i i “py using the 


dispersion equation of the system i 

poundary conditions at t of the beam, of the spiral 
and of the sheath for each of the components of the fields: 
At the poundary ° the condition of continuity 
of the tangential components of the giectromagnetic field must be 
observed; 4 these components must 
equal zero. aveguide (assuming 
an equivalent jsotropic~-con the tangential 

f the electric nd the components of the 
magnetic field inside and outside the spiral in the direction of 
its conductivity are continuous. From these conditions, the 
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An electron beam .--> £033/E435 
of the fields are expressed as Ain= Enz(0), 


amplitudes 
the strength of the longitudin 
along the axis of the system. Thence, 
obtained. It is shown that the dieles 
medium have much greater effect on the interaction 0 
and the beam than the magnetic properties. 

hk, The simplified asymptotic form of the dispersion equation is 
used to find the value of the retardation. It is shown that the 
conditions for space-resonance for a spiral waveguide in an 
anisotropic medium are analogous to the same conditions for an 
isotropic magneto-electric. At low frequencies, the 

interaction of the waves with the beam is small. 

5. The asymptotic form of the dispersion equation is also used 

for the case when az b&ro-e Since a weak beam introduces 

very little change into the system, the excitation theory may be . 
applied and equations for the reverse and forward waves obtained. ; 
The cubic equation for the forward wave gives three solutions and 


four sets of propagation parameters (one set for the reverse wave 
hy, Xi, and three sets ha,3,4 , 42.3,4 for the forward waves) 
are obtained. These show that the amplitudes of the waves with 


al components of the electric field 
the dispersion equation is 


tric properties of the 
f the field 
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propagation constants hy and hy are constant, .ppt waves with 


hz and hy have amplitudes which change proportiBnally to 

exp (+z . Imh3 4). The amplitude change depends “On the current 
density and on the parameters of the medium, The phase 
velocities are also investigated. 

6, The power "fluxes" inside the spiral and between the spiral 
and the sheath are next investigated and simplified asymptotic 


expressions obtained. At high frequencies and with no sheath < 
the total power flow is proportional to the general dielectric 7 
permittivity and inversely proportional to the permeability. a} 
The distribution of power inside and outside the spiral is ew 
investigated and comparisons made of the power "fluxes" in systems a 


with an anisotropic magneto-dielectric and with a vacuum, with and 
without a sheath, at high and at low frequencies, 
7, Finally, expressions are obtained for the wave and coupling 


impedance. It is shown that at high frequencies, the coupling 
impedance decreases with frequency but increases with increase in 
beam diameter. At low frequencies the coupling impedance is very 
much higher than at high frequencies, There are 12 Soviet 
references. 
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AUTHORS : Kalmykova, S.S-+s Tret'yakova, S.S., and Shestopalov, V.P. 
(Khar 'kov) ; sh fieaee™ 


TITLE: Propagation of electromagnetic waves ina modified 
contra-wound helix enclosed ina cylindrical wave guide 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Energetika i avtomatika, 1961, No.2, pp. 159-164 


TEXT: The article considers the contra-wound helix proposed 

in Refs.l and 2 (Ref.1: S.S. Kalmykova, V.P. Shestopalov, DAN SSSR, 
1960, No.4, 133. Ref.2: C.K. Birdsoll and T.E. Everhart. Contra- 

wound helix circuit for high power traveling wave tubes. IRE Trans. 
Electr. Devices, 1956, ED-3, &), enclosed ina shield. Curves are 
given for the dispersion, delay, group velocity as a function of 
frequency, and power transfer. It is found that the waveguide / 
screen increases the delay, decreases dispersion and improves the 
bandwidth of the system; the group velocity of the slow electro- & 
magnetic waves is further decreased; the impedance of the zero 
harmonic in the screen helix is increased by comparison with the 
unscreened helix; the ratio of impedance at the zero- and 
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AUTHORS: Shestopalov, V.P., Adonina, A.1. 
TITLE: On helical waves in a helical waveguide 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
v.4, no.4, 1961, 703-711 


TEXT; The authors apply the helical coordinate system proposed 
by R.A.Waldron (Ref.4: Quart J. Mech. Appl. Math., v.11, 4 (1958)) 
and averaged boundary conditions to obtain the dispersion 


equations and formulae for the attenuation of TE and TH-helical 
waves ina tape helical ‘waveguide. There are 6 figures and 

6 references: § Soviet-bloc and 1 non-Soviet-bloc,. The reference 
to an English language publication is quoted in the text. 


ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet 
(Khar'kov State University) 


SUBMITTED: January 31, 1961 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2" 


arene oe RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2 


21432 
S/109/61/006/001/010/025 
Unilateral wave propagation in... £140/E163 


vector ellipse eccentricity. The present authors have previously 
(Ref.3) published an electrodynamic solution of the problem for 
lossless systems. The present note solves the same problem for 
systems with dielectric and magnetic losses having a ferro- 
resonant character. The analysis predicts directivities of up to 
8:1, a result useful for the design of ferrite attenuators for 
TWI-amplifiers. On the basis of the formulae obtained curves 
have been calculated which permit the following conclusions. 

(1) The directivity has a maximum in the neighbourhood of a 
resonant frequency, of the order of 8:1. (2) The dependence of 
attenuation of magnetization for a given magnetic field is weak. 
(3) At frequencies equidistant from resonance the attenuation 
increases as the magnetic field decreases. (4) In the presence 
of high dielectric losses frequency bands are possible in which 
the backward attenuation is lower than the forward attenuaticn. 
Thus the dependence of attenuation ratio and of absolute 
attenuation on the dielectric loss have the same character. It 
is necessary to take ferrites with the lowest possible 

dielectric loss. 
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(Khar‘kov State University imeni A.M. Gor’kiy) 


SUBMITTED: February 15, 1960 
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Coaxial delay line consisting of two opposed helices filled with 
magneto-dielectric medium 


There are 8 figures, 1 table and 5 references: 2 Soviet and 
3 Engl ish, 


ASSOCIATION: Khar 'kovskiy gosudarstvennyy universitet im. 
A.M. Gor'kogo 
(Khar'kov State University imeni A.M. Gor'kiy) 


SUBMITTED; April 2, 1960 
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Shestopalov, V.P. and Yakimenko, I.P. 


On the Attenuation of Slow Electromagnetic Waves 
in a Plasma Rod Loca 


ted in the Longitudinal 
Magnetic. Field 


AUTHORS: 
TITLE: 


PERIODICAL: Radiotelkhnika i elek 


tronike, 1961, Vol. 6 
No. 4, pp. 653 ~ 654 


TEXT: The dispersion equation for a plasma rod ina 
longitudinal m 


agnetic field was investigated by Faynberg and 
Gorbatenko (Ref. 1) without tal 


king losses into account. 
equation was obtained by Bulgakov et al in Ref. 2 
of the following form 


This 
» and is 

Tuli Vio —{ +1) fpf, 72 — 
Tal ye [lt + Oot ALE 


K 
TH tle + Alt Fe} Be Fhe 0 =0 
00 
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TON ROE Ta 


_  ¢' is the velocity of light in vacuum, 

_-@ ds the radius. of: the plasma rod, ! 

I, (x) and K (x) are the modified Bessel i 

es functions of the first Jf 

and Second kind. |. oe ‘| 

Eq- (1) can be used to ren the dispersion of slow 

electromagnetic waves. It holds in the shaded region of | 
Fig. 1. This region is bounded by the. curves f= ‘Oo, ‘ erat ne 


ee, = 1 and (Lo? = 2(o-1)/(o - 2) - where { = y 6/4 and _ 
Wo is the Langmuir ‘plasma frequency. af the abbas cane of: oe 


‘the waves is not too large, then the various terms in Eq. (1). 
‘Can be expended and only the linear terms retained. For 


m > 10, the dispersion sauat tox assumes: the following a 
form : ie 


ss 
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= 3 ‘ - 
“ay (1+ 3) Boo 

Patti. Oe ae 

zy 8 (1—<r) ) 

wh . “ V (5) 

pec: 2 2, * = 12933; =a, 7 a 

3 be} tee 


In these relati§ns Vis the effective collision frequency 
‘ ! in the plasma,. and 
(I,/I,)!, (K,/K,)' are the derivatives of the 
: : ; s Bessel fiinction ratios with 
respect to the argument. 


The arguments. of the functions q and Ky. are respectively 


equal to Bt \/ ela/e! and Bta . The expressions in Eq. (5) 


will hold if the working frequency is very different from the 
syrofrequency (o#41). These formulae are shown graphically 
‘in Figs. 2 and 3. ' : 
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AUTHORS: aipronpehala kcal smn z f : Bulgakov, BM. 


PITLE ay jie. S : imental enalysis of helical-—dielec-— 


? 
cy 


PURIODICAL: Radi uerixes 2 clektronixa, v. 6, no. 7, 1961, 


TUXT: Dielectric and helical are widel y used in SHrF range 
as the antennae for tz waves. They consist of sections of a 
Gielectric or neliceal Se eiee, along which the electromagnetic 
wave can ve propagated with a phase velocity v, less than the velo- 


city of light e in the free snace. In a helical dielectric antennae 

there should be vroperties common both to the nelical and to:.the di-. 

electric antenna. In particular, its geometrical dimensions, -for gi-.. 

ven angle of tre helix +» and for given dielectric constant €, shoulé 

be smaller. In the vnresent article the theoretical and experimenjal,. 
al antennae is presented. The tneoretical analysis is, 
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sin > ; ‘ est , (9) 
be 2 Mies 2p % 2 oes . 
the non-resonant term of which is 


s=2/ (8) eva ty]emeng (a0) 
ae: _— 


2D) The increase in tine delay in the helix dielectric waveguide re-~ 
sults in a greater directivity of radiating into the free space 


fa) 


onergy. This is ea applying Kirchnhoff's integral me- 


thod to the electric field E. es 
Pe ae , « s ae 
comer on weed 

i ’ y 2 


dz\ F(p, ©, 0) do, s (13) 


~N 


° 
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be steady. ‘%, and # denote the field strengths on the surface S dividing 
the volume V into the regions 1 and 2; to 


and magnetic flux, pba the linear homogeneous operators of the magnetic 
J 


denotes the electric current 


and the electric impedance, respectively, on the surface S on the side of 
region 1 and 2, respectively. When the Ritz method is employed, and @ and 


‘% are approximated by linear combinations 240, + BW t+ icoe + aon the 


condition (1) for the functional x°?? will consist of the system of 
equations aK°'"/aa, = 0 representing the variated parameters. These 


equations play the role of approximate boundary conditions. Fig. 1 shows 
the modified spiral with the counter-winding and the path of the currents 
on its surface. The current is approximated by the double Fourier expan- 


sion a j = ZI, ne. =o ime gti (2) 
ge >| = (8,@) K,, Br) ; pq? ( . Asam , ) eetore, 7 


od 


(3),. 


Ka (Ba) In (Bar) | Ra (2208 "ptt rem 


H, was > _ Ba | i (,@) K,, (7) li en farime tet 
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von 


I Ko ‘are the modified Bessel functions of m-th Ghee pe = no - Ce h a h 


° 
i (onnj/0 ho = oy | »,k safe (w- iaeayeney:; c - Velocity of Fenty: The 
authors seas he expansion 7 = - The problem is solved in 
n,m aye Ly 
Simple one-term approximation. When the charges do not accumulate on the 
band edges, a and Jo read as follows: 
D D 
~#(F-s~s), — 7 bere — BZ +b, HT MS PRE + Fo; 
D 5 
(P+ e+). —p-serc~F+5, — FoSP SF 03 y 
as = +bhezeg —, — FSP SFO; 4) 
i ‘ 
_ eee) —b<z<b, — Fo< P< Fo; 
“op (2 + 4), —b<z<b, K— PONPRN + Fo; 
i a, bere . —4b, Th — PORK PLT + Pye 
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F : Qnnb 
: 2sin—yH 
fo AID: jet S2™ eee It 
(5) 
2nnb 
si 


. aA sin mo ee {((-—" —1j {(—1)” ia 1}. | 


(6) 


Foo 03 Iynm== 95 m= 


af 
D 
and the dispersion equation has the following form: . 


T,0ya) Ky Qa) a’ +4 >, {t< K,.@,2) ( ate) > : x 


n, mP~O D 


292) sintm “sin? D 
+I, Bed Kn 8) | sintmge, a X 
( my (75") 
x{(—1)"— f(t)" — 1 =0. (7) 


This equation differs from the equation of a spiral with counter-winding 
above all in the double sum and, besides the zeroth harmonic, it contains 
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only odd harmonics with respect to z2 and 9». The following are the con- 
ditions for zeroth and first resonance: h 92/2" ac h_,D/2n «1 (8). In 


this case, Eq. (7) assumes the form 
(9) 


where const, and const, depend on the parameters of the system. With long 


waves, there are no essential differences between the dispersion curve of 

a spiral with cross winding and its modifications, for the structure of. 
both systems differs only insignificantly, and their dispersive properties 
are much alike. A shorter radius of the system improves dispersion but 
increases the ratio vy; /c. A broadening of the metal band has a similar 
effect. The following holds for any parameters: At 0.3-0.4¢ka €0.8-0.9, 
phase velocity Ys and group velocity ve decrease. Near ka = 1 (0.8 - 0.9), 


Ve has a minimum and v i tends toward zero. For oa, <d in the range 


0.3€ka<0.8, the zeroth harmonic becomes the minus-first, spatial 
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resonance is not present, and the higher harmonics make a considerable 
contribution to dispersion. The energy transferred by tne main component 
of the field is significant only in the range of zeroth resonance, and 
decreases considerably already at ka = 0.2. Fig. 6 shows the energy 
density W for the first three components of an ordinary spiral (I), a 
double spiral with cross winding (II), and of the system under considera- 
tion (III). The impedances of these systems are intercompared in Fig. 7. 
In the range of Ag? the differences in the configurations of the spirals’ 


become essential Sai their dispersive properties differ greatly. The 
dispersion equation for the case 18 reads as follows: 


pt stat ee 

{ 3 (Ga) Kn (Goa) 22 pha 2 ((—1)" +1] — 
2 Zend : 

SESS ZAGER 0) re ; mare —N+8 SS Jal) eRe, ok 


2nnb mF 
stn? 5 sind 2 


2nan 


x fa — ane He Ir, 8,0) K’,8,2) (ee x 
= ( 
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x{(-1)"— 1 [(-1)" + = 0 (11) 
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numerically by successive approximation. The roots of these equations are 
Given in Table 4. Fig. 3 shows the dispersion curves in coordinates, as 
“used by Chodorow in Ref. 2. It is concluded that the system studied has 
the same quantity of spatial harmonics as the bifilar winding investigated 
by Chedorow. There are 4 figures, 4 tables, and 6 references: 2 Soviet 
and 4 non-Soviet. The three references to English-language publications 
read as follows: L. Stark, J. Appl. Ph., 25, no. 9, 1954; C. EK. Birdsall 
et al., IRE Trans. on =D, Ed-3, no. 4, 1956; I. &. Newin, IRE Trans. on Ed, 
1959, April, p. 1999. 
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AUTHORS : Shestopalov, V. F., ana Tret'yakov, O. A. 
a te 
TITLE:  wualitative analysis of dispersion eyustions of some 


cylindrical seriodic structures 
FURIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 11, 1961, 15379-1387 


TEXT: The authors analyze the dispersion equations for some retarding 
periodic structures of the cylindrical typeestablished by a variation 
method of ii. Chodorow and &. L. Chu. (J. Appl. Phys., 26, no. 1, 1955). 


The solution of curl curl i + arth = QO with the: boundary conditions 

in x is | = 0 is equivalent to the getermination of Pg as minima of the 
functional ie = Wl dv/j\curl curl isl dv for the same boundary conditions. 
This sonnesionie: in rieet approximation, to the disappearance of the flux 
of complex power frum a volume Y of the system, the volume being wholly or 
partly enveloped by a conducting surface: ‘3 i dv “(C38 +d B+ db dv = 0 
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AUTHORS: Shestopalov, v. P..and Yatsuk, K. P. 
TITLE: Methods of measuring the dielectric constants of materials 


at superhigh frequencies 
PERIODECAL: Uspekhi fizicheskikh nauk, v. 74, no. 4, 1961, 7216755 


TEXT: The present article summarizes the most frequently employed methods 
of s-h-f measurement of € and tan of, First, problems on the classifica- 
tion of these methods are dealt with. The following classification has 
been adopted in most publications: 1) methods using waves in the free 
space; 2) methods using directed waves; and 3) resonance methods. The 
method of directed waves, most frequently employed, is in its turn divided 
into subgroups: the twin-wire, waveguide, and coaxial-line methods: in 

the twin-wire line method, the following variants are distinguished: the 
first and the second method of Drude, the plate method of D. A. Rozhanskiy, 
and the method of V. V. Tatarinov. The other groups are subdivided 
similarly, From the general physical point of view of the interaction 
between field andi matter, all the methods may be subdivided into the four 


Card 1/4 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2" 


| 7APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549130006-2 


EET OE aS SOFAS OA SBR VANTIN OE Reo a AS ee IS eet AGRE fer EP AEAT cd BD ey 


ar ES 
eer = C34 ESE SE Ee 


fl 
26219 
s/053/61/074/004/001 /001 
Methods of measuring the dielectric -... B102/B231 Pen. 


main groups stated hereinafter: 1) methods basing on investigation of the 
field of stationary waves in the dielectric investigated; 2) methods 
basing on consideration of such waves as are reflected from the medium 
investigated; 3) methods basing on investigation of waves penetrating the 
medium; and 4) resonance methods, At last, attention is drawn to papers 
of Ns A. Divil'kovskiy and M. I. Filippov, who determined € from the 
change in temperature occurring in a small dielectric sphere in the h-f 
field. In the following, the most important methods are described, first 
the methods using fast waves. 1) Investigation of the stationary wave 
field in the dielectric: & is determined from the well-known formula 


‘ 2 2 “min , 
E(A,/Agier? , and the loss angle from tand =f aa Moreover, the twin- 
wire line method of V. I. Kalinin and the coaxial-line method are briefly 
outlined. 2) Investigation of waves reflected from the dielectric. 
Subject of discussion is chiefly the short-circuit line method, followed 
by a description of its variants. Limiting cases, such as a dielectric 


without losses and another exhibiting high losses, «re pisces Bes in detail. 
Simple experimental arrangements used for measuring € and tan? by means of 
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reflested waves are described. 3) Methods for determining € by means of 
penevrating waves: The simplest experimental arrangements for measuring 
Eand tan g are described: 4) resonance methods permit the use of any 
transmission lines (twin-wire, coaxial, or waveguide). The methods 
aiffer in that the system is either completely or only partially filled 
with a dielectric, At frequencies Y3.109Mc , volume resonators are used 
for measuring €; that is, +wo types of them: one type working on the 
basis of Hoy 1 tyPS waves, and the cther working on the basis of Eoi07 tyPe 


waves, Among other items, the semi-coaxial-type resonators of G. V. 
Zakhvatkin, which are used for measuring €and tan a, are described in 
detail The next part of the work discusses methods basing on the use 

of slow waves, Waves whose phase velocity is less than c are to be filed 
among this class of waves 1) Measurement of € in solid dielectrics. a) 
The retarding spiral system is completely filled with a dielectric; b) 
determinztion of £ in case of a gap existing between the cylindrical 
dielectric and the spiral. 2) Measurement of € in liquid dielectrics: 

a) The spiral is completely immersed in the dielectric; b) the liquid is 
contained in a tube 3) € -measurement by means of a spiral waveguide in 
4 metal casing. 4) Determination of tan dS by the spiral-waveguide method; 
Cara 2/4 
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AUTHORS : Shestopalov. V.Ps. Yakimenko, I.P., Fil', V.D. 


TITLE: The propagation of unsymmetrical electromagnetic waves 
in a plasma column and their radiation 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. 
Radiofizika, v.5, no.l, 1962, 176-179 


PNT : The dispersion equation is derived for the propagation of 
unsymmetrical electromagnetic waves in a plasma column with a 
longitudinal magnetic field. The solution to this equation is 
presented graphically and shows the various regimes of 
propagation and cut off frequencies. The dispersion curves 
calculated from this dispersion equation are also shown 
graphically. The phase velocities of waves of different types 
depend strongly on the frequency, the plasma parameters and the 
Longitudinal magnetic field. A normal and an anomalous 
dispersion is indicated. Approximate polar diagrams are 
calculated for dense plasmas ina magnetic field. These polar 
diagrams are symmetrical with respect to the axis. Numerical 
calculations made for waves with an index n= 1— show that the 
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AUTHORS Shestopalov, V-P., Yakimenko, I.P., Prokhoy, V.V. 
TITLE: Non-symmetrical electromagnetic waves in a spiral 


waveguide with longitudinally magnetized ferrites 


FERIODICAL: Izvestiya vysshilkh uchebnykh zavedeniy. 
Radiofizika, v.5, no.l, 1962, 179-183 


TEXT: The dispersion equation is derived for this case and 
compared with the n-th propagation resonance. The form of the 
wave spectrum is shown graphically for two values of u where 
u = wyya/c (wry is the gyrofrequency, a is the radius of the 
spiral), indicating the regions where slow and fast waves are 
propagated and also the regions of no propagation. Dispersion 
curves are obtained by graphical analysis before and after 
resonance for the case when the direction of wave propagation 
coincides with the direction of the magnetic field and also the 
converse of this. The direction of the magnetic field , 
influences the phase velocity of the waves. The distribution of 
the flux density for various types of waves is calculated using 
the usual expression for flux density of monochromatic waves 
Card 1/2 
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AUTHORS : Yakimenxo, I. Ps and Shestopalov, Vs "P+ 


TITLE: An experimental investigation of the helix-ferrite 
waveguide 


PERIODICAL: Radiotekhnika i elektronika, wo Fe nee Va 1962, 
1115-1122 : 


TEXT: Two configura e studied: (1) ferrite cylinder inside 
(2) ferrs e helix. Helix and ferrite 
i mogene ous axial 
magnetic f j J -(a function of fre- 
quency ) i hase velocity of 
the forwa ferent, the wave- 
length could nding wave ra- 


tio but was 0 i nal from a moving probe XA 
with that (thro nerator. The 


measurements were performe i gths varying the 
—magnetic field between 150 and 4000 oersted. The dielectric con- 
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stant of the ferrite employed was £ = 9. The conclusions are a8 
follows: If the helix is in the ferrite jacket the forward wave is 
more attenuated; iL the ferrite is in the helix the attenuation is 
larger for the backward wave. Mis agrees with the corresponding 
conclusions of B. it, Bulyakov, V- p, shestopalov, L. Ae Shishkin 
and L. 2. Yakimenko @Radiotekhnika i elektronika, 1961, v- 6, 

no. 1, 91) and can pe physically explained with the fact that the 
direction of rotation of the a.c. magnetic field (perpendicular to 
tne d.c. magnetic field) depends on the relative position of helix 
and ferrite. tf the ferrite is outside the helix, the elliptic po- 
larization is negative (in accordance with earlier work), which 
makes the attenuation larger for the forward wave. Phe ratio of 
forward and packward attenuation can be influenced py the choice 
of the gap vetween nelix and ferrite but the introduction of tne 
gap increases the attenuation in both directions. The authors be- 
lieve that filling the gap with dielectric can further improve the 
non-reciprocal character. Increasing the spacing between the turns, 
the absolute level of the losses decreases, which is due to the 


“fact that the proportion of surface waves decreases. The phase 
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94,900 (1036, 1943, 198 1 

AUTHORS 1 Yatsuk, K. P., and Shestopalov, V- P. 

TITLE? _ Variant of the resonator method for a spiral waveguide for 


measuring the dielectric constants of a substance at super- 
high frequencies 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v- 32, no- 1, 1962, 119 - 126 


TEXT: The advantage of the given method consists in that the arrangement 
of a dielectric on the resonator axis impairs its quality only slightly. 
The Maxwell equations were solved for an anisotropically conductive 
cylinder and an ideal isotropic dielectric. The resonator was divided 
into three sections (Fig.1), into the dielectric (diameter 2b) within the 
spiral, into the space between dielectric and spiral (diameter 2a), and 
into the space between spiral and surrounding cylindrical metal casing 
(diameter 2R) and the solutions for 5 and H were adapted to the boundary 


conditions. 
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24 Bye » {2m 
ba f i fo. ' K,(= x) (9) 
us — a? —2 °F 8 Ma)! 
‘0 0 F Ho x =) 
9 


was derived for €,1 sk, are the modified Bessel functions, \. is the wave- 
length of the lagging wave and Af is the shift of the resonant frequency 
if a dielectric is introduced. tr .6 is calculated from Q = a and 
: tan6 = 6/UE where Q is the quality factor, W the energy sdounurated in 
the resonator, Ps is the power loss. ‘For small samples a formula for tan6 ' 


could be derived by substituting the field quantities in W and Peas In 
this case W and Py were assumed to be sums of the Ws and Poi? respectively, 


in the three sections of the resonator. The measurement of tan6d with 
known € and re is thus reduced to the measurement of the resonator quality 
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factor with and without dielectric ace 
tangs 2 (p4- = 1 28, c+ yea (16) 
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Agranovich, Z. S-; Marchenko, Ve. Acs and_Shestopalov, V+ Pe 
lectromagnetic waves on plane metal gratings 


v. 32, no. 4, 1962, 381-394 


piffraction of e 


Zhurnal tekhnicheskoy fisiki, 


authors have calculated the diffraction of a plane polarized 
e incident perpendicularly upon & periodic grating 

plane (Ey Bo? Hy H= 0). 1 is the 
@ is the gap width. The metal is a perfect conductor. 
polarization (Bo || OX) and H polarization (Hy Hi ax) 
The sought electrical field is 


T)tet? (2>0) 3 


omagnetic wav 
to the x-axis in the XOY 


ting constant, 
wo special cases of 
pe calculated similarly. 


a reflected fields) and 


above tne grating (superposition of the incident an 
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as follows: G. L. Baldwin, A. 3. Heins, Math 
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(Physicotechnical Institute of Low Temperatures AS UxrSSR) 
Knar'kovskiy gosudarstvennyy universitet im. A. K. Gor'kogo 
(Khar'kov State University imeni A. M. Gor'kiy) 
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AUTHORS : Yatsuk, K. Pe, Shestopalov, V. P., and Lyashchenko, V. A. 


. TITLE: Limits of applicability of the method of a helical waveguide 
for the measurement of dielectric constants in matter 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 9, 1962, 1102 - 1103 


TEXT: It was shown from several measurements on specimens having known 
dielectric constants that the results of measuring € of a VHF material 
under investigation depend on the geometry of the helix and specimen as 
well as on the frequency range used. In order to elucidate this influence 
and the limits of applicability for the formulas previously derived (Vv. P. 
Shestopalov, K. P. Yatsuk. ZhtF, XXIX, 7,°819, 1959; ZhTF, XXIX, 9, 1090, 
1959), dispersion properties of the systems helix-dielectric and helix- 
laminated dielectric (liquid in a tube) were investigated by comparison of 
._ calculate’ and experimental dispersion curves. Conclusions: The calculated 
and experimental curves, observed in a certain frequency range, are in 
agreement if the ratio between the diameter of the specimen, 2a, and the 
length A_ of the retarded wave is greater than unity. This confirms that 
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TITLE: Electromagnetic-weve diffraction at a flat metal array supported by a 
dielectric layer y 


SOURCE: Izvestiya vysshikh uchebnykh zavedenty, radiofizika, v. 6, no. 2, 1963, = 
353-363 - 
TOPIC TAGS: electromagnetic-wave diffraction, metal array 


ABSTRACT: Metal-strip arrays for filters, polarizers, artificial dielectrics, 
etc., have been materialized either as rigid ribbons of a definite thickness or as 
thin coatings on a dielectric plate. Design formulae are usually based on an 
infinitely thin array in space, The article investigates mathematically the 
effect of an isotropic dielectric supporting plate on the diffraction 
characteristics of such an array. The diffraction field is found for arbitrary 
wavelength, strip width, dielectric thickness, and array pitch by the method 
developed by Z S. Agranovich, et al. (ZHIF, 32,382, 1060). Approximate 
formulae for reflection and transmission coefficients are given, @g well as the 
veag® of computations that used these formlae. 
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TITLE: Electromagnetic-wave diffraction at a planar shielded array (normal 
incidence case) 


SOURCE: Izvestiya vysshikh uchebnykh zavedeniy, radiofizika, v. 6, no. 2, 1963, 
364-372 


TOPIC ‘fAGS: electromagnetic-wave aiffraction, shielded metal array 


ABSTRACT: ‘The mathematical method suggested by Z. S. Agranovich, et al. (ZhTF, 
32, 382, 1962) is used to solve the problem of diffraction of a planar 
electromagnetic wave normally incident upon a shielded dielectric-filled array. 
The flatestrip array is parallel to a perfectly-conducting plane, and the space 
between them is filled with an isotropic dielectric having an arbitrary 
permittivity. Arbitrary relations between the wavelength, array pitch and strip 
width are considered, The above structure is important in examining the double- 
mirror antenna arrays and also in investigating the propagation of 
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electromagnetic waves in ring-type and helical waveguides that operate in a 
dielectric medium, Orig. art. has: 17 equations and 6 figures. 
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TITLE: _Diffraction of electromagnetic waves in & plane metal grid with screen 
? 


(case of arbitrary incidence) 
SOURCE: Radiotekhnika i elektronika, v. 8, no. 6, 1963, 950-958 
TOPIC Tacs: EM wave diffraction, diffraction in 4 grid 


ABSTRACT: An analysis is given of the diffraction of EM waves which pass through 
an infinitely thin, perfectly conducting metallic grid and impinge on an 

aijacent parallel metal screen, With the assumption that wave polarization and 
angle of incidence are arbitrary, equations are derived which define the 
resultant E and H fields in the grid apertures as well as in the metal elemerts 
of grid and sureen, The dimensional variables are grid aperture, grid wire width, 
ani spacing between grid and screen, all expressed as ratios of incident wave 
length, By way of illustration, the particular case is considered where the E 

or is parallel to the grid wires and the problem reduces to the simltanesus 
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solution of eight equations. Graphical results are given for this solution, 
showing the reflection factor as a function of the above dimensions and of angle 
incidence; on consideration of the diffraction spectrum, it is seen that the 
reflection factor increases generally with angle of incidence for the 
Tundemental, but decreases with the angle at harmonic frequencies, It is noted 
that with sufficiently remote spacing of the parallel screen from the grid the 
problem reduces to one involving the grid alone -- a case already analyzed by 
Agranovich, Marchenko, and Shestopalov (ZhTF, 1962, 32, 4, 381). Orig. art. 
has: 5 figures and 19 formas, 
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TITLE: Diffraction of electromagnetic waves obliquely incident on a plane metallic : 
grating backed by a dielectric layer : 
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SOURCE: Zhurnel tekhnicheskoy fiziki, v. 33, no. 6, 1963, 641-651 


TOPIC TAGS: diffraction, gratings, transmission 4 : 
ABSTRACT: The problem of the diffraction of plane electromagnetic saves otltguely : 
incident on a thin infinite plane metallic grating backed by a dielectric layer of | 
finite thickness is solved for the case in which the plane of incidence is normal | 
to the rulings. Several curves are given showing the transmission coefficient for ! 
the directly transmitted beam as a function of wavelength for a number of angles of | 
incidence and values of the ratio of metal to open space in the grating. The curves 
all refer to the case in which there is no dielectric backing. The points at which ~ 
spectra of successive orders first appear are marked on these curves by peaks or 
changes of slope. From these curves and others not published, the authors draw the 
following conclusions concerning the transmission coefficient for the directly 
transmitted beam: 1) The transmission coefficient decreases with increasing angle 
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